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where Acmpd is the amplitude of the curve, and ΔV is the shift of the curve along the voltage axis.
The voltage where the amplitude is the fraction f of the maximum conductance in control solution (i.e. Acntrl) can be calculated for both control and compound solutions:
Vf of Acntrl in cntrl = V½s ln((1/f) 1/n -1) (eq. S3) Vf of Acntrl in cmpd = V½ + ΔVs ln(((1/f)(Acmpd/Acntrl)) 1/n -1) (eq. S4)
The difference between the two curves at the level f is ΔVf = ΔVs ln(((1/f)(Acmpd/Acntrl)) 1/n -1) + s ln((1/f) 1/n -1) (eq. S5)
The error in the estimation is thus ΔVerror = ΔVf -ΔV = s [ln((1/f) 1/n -1) -ln(((1/f)(Acmpd/Acntrl)) 1/n -1)] (eq. S6) Solution of eq. S6 for s = 6 mV, n = 4, f = Level of measurement, Acmpd/Acntrl as indicated: 
SUPPLEMENTARY METHODS: COMPOUND SYNTHESIS

General Methods and Materials
All the solvents and reagents were used without further distillation or drying. Dehydroabietic acid was bought from BOC Sciences, other reagents from Sigma-Aldrich. The solution of Cl2 in CCl4 was prepared in our lab with a concentration of 0.26 M. Micrawave heated reactions were run in an Initiator instrument from Biotage. Analytical thin-layer chromatography was performed on the Merk silica gel 60F254 glass-backed plates. Flash chromatography was performed with silica gel 60 (particles size (0.040-0.063 mm). Preparative LC was run on either a Gilson Unipoint system with a Gemini C18 column (100 x 21.20 mm, 5 micron) or a Waters system with a XSELECT Phenyl-Hexyl column (250 x 19 mm, 5 micron), under neutral condition using gradient CH3CN/water as eluent (A, water phase: 95 : 5 water/CH3CN, 10 mM NH4OAc; B, organic phase: 90 : 10 CH3CN/water, 10 mM NH4OAc). NMR spectra were recorded on a Varian Avance 300 MHz and/or 500 MHz with solvent indicated. Chemical shift was reported in ppm on the δ scale and referenced to solvents peak (CDCl3: δH 7.26, δC 77.16; Acetone-d6: δH 2.05, δC 29.84). 19 F-NMR was recorded using benzotrifluoride in CDCl3 as external standard (δ -63.24). Compounds K4-6, K8-14, Wu13-Wu24, Wu26-Wu28, Wu30-Wu37, Wu39-Wu56, Wu60-Wu64, Wu68-69, Wu73-Wu75 were reported before (19) . Compounds K1, Wu93 and Wu94 were known (48). Wu170 was 4-epi-dehydroabietic acid, a synthetic sample, which was in according with literature (49). Wu38 was known and synthesized with a modified method. Compounds Wu76, Wu78, Wu80-Wu91, Wu93-Wu95, Wu99-Wu108, Wu112-116, Wu118-Wu137, Wu164-165 are new and reported below.
General Procedure A: Suzuki coupling of bromodehydroabietic acid
The mixture of bromide (1.0 equiv), boronic acid or its pinacol ester (3 equiv), Tetrakis (0.05 equiv) and Na2CO3 (4 equiv) in DME/water (0.6/0.2 mL) was flushed with N2, and then irradiated under MW for 20 min at 140 °C. Water was added and pH was adjusted to about 4, extracted with ethylacetate, concentrated and purified using ethylacetate/n-heptane/HCOOH (20:80:0.1 to 40:60:0.1). If the product was not pure, further purification with preparative LC to give the desired product.
General Procedure B: Suzuki coupling of chlorodehydroabietic acid (50).
The mixture of chloride (1.0 equiv), boronic acid or its pinacol ester (2 equiv), Pd-Peppsi-iPr (0.10 equiv), t-BuOK (4 equiv) and 4Å molecular sieves powder (47 mg) in t-BuOH (1 mL 69.8, 51.5, 47.4, 47.2, 46.8, 46.6, 42.5, 41.9, 40.8, 37.7, 37.4, 37.0, 36.1, 35.7, 34.9, 34.7, 30.4, 28.1, 27.1, 22.1, 22.0, 21.9, 21.8, 21.6, 21.6, 18.1, 16.5, 16.4, 14.6, 13.5 .
(1R,4aR,4bS,10aR)-9-hydroxy-7-isopropyl-1,4a-dimethyl-1,2,3,4,4a,4b,5,6,8a,9,10,10adodecahydrophenanthrene-1-carboxylic acid (K3) 7, 146.8, 144.8, 132.3, 127.8, 126.6, 124.9, 123.3, 46.4, 46.1, 37.4, 35.8, 35.3, 32.6, 23.1, 22.8, 20.8, 18.3, 17. 9, 146.5, 145.1, 132.7, 129.8, 128.5, 125.9, 124.9, 121.8, 46.6, 46.2, 37.3, 35.9, 35.4, 33.7, 24.13, 24.10, 21.0, 18.5, 17.8 . 2D-NMR HSQC and HMBC were recorded to confirm the structure. MS (ESI -): m/z calcd for C20H25O2 (M-H -) 297.19, found 297.31.
( 1S,4aS,10aR)-6-methoxy-1,4a-dimethyl-1,2,3,4,4a,9,10,10a- 157.9, 149.4, 130.0, 127.7, 111.4, 111.2, 55.4, 53.0, 44.1, 39.5, 39.0, 37.5, 31.3, 28.9, 23.2, 21.1, 20.0 .   (1R,4aS, 10aR)-7-isopropyl-1,4a-dimethyl-8-vinyl-1,2,3,4,4a,9,10,10aoctahydrophenanthrene-1-carboxylic acid (Wu76) Following the general procedure A. Wu76 was synthesized in about 40% yield using bromide and vinylboronic acid pinacol ester as starting materials. 1 (1R,4aS,10aR)-7-isopropyl-1,4a-dimethyl-6-vinyl-1,2,3,4,4a,9,10,10a- 
octahydrophenanthrene-1-carboxylic acid (Wu78)
Following the general procedure A. Wu78 was synthesized in about 70% yield using bromide and vinylboronic acid pinacol ester as starting materials. 1 146.9, 143.0, 135.5, 135.0, 133.9, 125.5, 122.0, 114.7, 47.5, 44.8, 38.0, 37.1, 36.9, 30.0, 28.8, 25.3, 23.7, 23.4, 21.9, 18.7, 16 (1R,4aS,10aR)-7-isopropyl-1,4a-dimethyl-6-phenyl-1,2,3,4,4a,9,10, 
10aoctahydrophenanthrene-1-carboxylic acid (Wu80)
Following the general procedure A. Wu80 was synthesized in about 80% yield. 1 7, 146.5, 143.4, 142.7, 138.9, 134.4, 129.6, 128.0, 126.6, 126.0, 47.6, 38.1, 37.1, 36.9, 29.9, 29.0, 25.3, 24.6, 24.4, 22.0, 18.6, 16.4 . MS (ESI -): m/z calcd for C26H31O2 (M-H -) 375.23, found 375.52. -1,4a-dimethyl-1,2,3,4,4a,9,10, 
(1R,4aS,10aR)-6-cyclopropyl-7-isopropyl
10aoctahydrophenanthrene-1-carboxylic acid (Wu81)
Following the general procedure A. Wu81 was synthesized in about 71% yield using bromide and cyclopropylboronic acid pinacol ester as starting materials. 1 146.4, 145.5, 137.2, 132.6, 125.4, 122.2, 47.5, 44.9, 38.0, 37.1, 36.8, 29.8, 25.3, 24.0, 23.7, 22.0, 18.7, 16.5, 13.1, 7.1, 6. (1R,4aS,10aR)-7-isopropyl-1,4a-dimethyl-6-(thiophen-3-yl)-1,2,3,4,4a,9,10,10a- 
octahydrophenanthrene-1-carboxylic acid (Wu82)
Following the general procedure A. Wu82 was synthesized in about 84% yield. 1 7, 146.6, 144.0, 142.8, 134.6, 133.4, 129.7, 126.1, 124.7, 122.3, 47.6, 44.7, 38.0, 37.0, 36.9, 29.9, 29.2, 25.3, 24.6, 24.3, 21.9, 18.6, 16.4 1 Hz), 47.6, 44.8, 38.1, 37.1, 36.9, 29.9, 29.1, 25.3, 24.5, 24.3, 21.9, 18.6, 16.4. 19 (1R,4aS,10aR)-7-isopropyl-1,4a-dimethyl-6-((E)-prop-1-en-1-yl)-1,2,3,4,4a,9,10,10a- 
octahydrophenanthrene-1-carboxylic acid (Wu84)
Following the general procedure A. Wu84 was synthesized in about 50% yield, using trans-1-propenyl boronic acid pinacol ester and bromide as starting materials. 1 4, 146.8, 142.5, 134.1, 133.9, 129.3, 126.5, 125.4, 122.3, 47.5, 44.8, 38.1, 37.1, 36.9, 29.9, 28.8, 25.3, 23.7, 23.4, 22.0, 18.9, 18.7, 16 1, 146.4, 143.8, 136.9, 133.2, 129.6, 128.6, 123.1, 122.7, 47.5, 44.3, 38.3, 37.3, 36.8, 29.8, 29.3, 25.3, 24.2, 23.9, 22.1, 18.8, 18.76, 16.4 (1R,4aS,10aR)-8-amino-5-chloro-7-isopropyl-1,4a-dimethyl-1,2,3,4,4a,9,10,10aoctahydrophenanthrene-1-carboxylic acid (Wu95) Following the chlorination method during the synthesis of Wu101, Wu95 was synthesized using NCS after irradiation under MW at 80 °C for 30 min in 60% yield. Wu95: 1 HNMR (CDCl3, 300 MHz) δ 6.99 (s, 1H), 3.53-3.40 (m, 1H), 2.82 (m, 1H), 2.59-2.50 (m, 2H), 2.17 (d, J = 11.1 Hz, 1H), 1.82-1.43 (m, 7H), 1.46 (s, 3H), 1.30 (s, 3H), 1.24 (d, J = 6.6 Hz, 3H), 1.22 (d, J = 6.9 Hz, 3H). 13 CNMR (CDCl3, 75 MHz) δ 185.2, 142.8, 140.1, 130.8, 127.0, 123.6, 122.7, 48.3, 46.7, 39.8, 36.4, 35.4, 28.6, 27.7, 22.3, 22.1, 21.6, 19.5, 18.7, 16.9 1R,4aS,10aR)-5-chloro-8-ethoxy-7-isopropyl-1,4a-dimethyl-1,2,3,4,4a,9,10,10a- 
octahydrophenanthrene-1-carboxylic acid (Wu99)
To Wu95 (53.4 mg, 0.153 mmol) and conc. H2SO4 (63 uL) in EtOH added NaNO2 (21.1 mg, 0.305 mmol) and stirred at rt for 3 h, full conversion was not achieved. More reagents of H2SO4 (31.5 uL) was added, followed by NaNO2 (21.1 mg, 0.305 mmol) at rt, stirred overnight. The reaction mixture was filtered, concentrated, and then dissolved in EA/water (5/5 mL). The pH of the water phase was adjusted to about 5-6, extraction with EA, combined and concentrated, purified with preparative LC to give Wu99 (5.2 mg, 11%). 1 CNMR (CDCl3, 75 MHz) δ 184.7, 153.5, 143.4, 140.1, 133.2, 128.5, 128.1, 68.7, 48.4, 47.2, 40.1, 36.4, 35.2, 27.6, 26.3, 23.9, 23.8, 21.7, 19.8, 18.8, 17.0, 15.9 . HMBC, HSQC and COSY were also recorded. MS (ESI -): m/z calcd for C22H30 35 ClO3 (M-H -) 377.19, found 377.40, calcd for C22H30 37 ClO3 (M-H -) 379.19, found 379.26.
Synthesis of Wu101, Wu102 and Wu103
Step 1: Nitration with HNO3 followed by reduction with Zn/NH4OAc To the mixture of dehydroabietic acid (400 mg, 1.331 mmol) and acetoanhydride (8 mL) added 65% HNO3 (183 uL, 2.663 mmol). The mixture was stirred overnight at rt. Concentrated and used directly for reduction without further purification. To the resulted crude product added Zn (435.1 mg, 6.66 mmol), 20 mL THF/MeOH (1:1) and 6.25 mL saturated NH4Cl. The mixture was stirred at rt for 4 h. Filtered and washed with MeOH. Concentrated, then 15 mL saturated NH4Cl was added, extracted with DCM (15 mL x 3). The organic layers were combined and concentrated, purified using silica gel with EA/nheptane/HCOOH (30:70:0.1 to 100:0:0.1), further with preparative LC (B:A 30:70 to 100:0) to give 6-amino-dehydroabietic acid (109 mg, 26%) and 8-amino-dehydroabietic acid (151 mg, 36%).
Step 2: Chlorination with NCS To the amino dehydroabietic acid (114 mg, 0.361 mmol) added NCS (53.1 mg, 0.398 mmol) and 2 mL DMF. The solution was irradiated under MW at 80 °C for 30 min. The reaction mixture was purified using preparative LC (B/A: 30:70 to 100:0) to give desired product (75.5 mg, 60%) . (1R,4aS,9S,10aR)-5-chloro-7-isopropyl-1,4a-dimethyl-9-nitro-1,2,3,4,4a,9,10,10aoctahydrophenanthrene-1-carboxylic acid (Wu101), (1R,4aS,9S,10aR)-5-chloro-7isopropyl-1,4a-dimethyl-9-nitro-1,2,3,4,4a,9,10,10a-octahydrophenanthrene-1carboxylic acid (Wu102) and (1R,4aS,10aR)-5-chloro-7-isopropyl-1,4a-dimethyl-1,2,3,4,4a,10a-hexahydrophenanthrene-1-carboxylic acid (Wu103) Step 3: De-amination using tert-butyl nitrite To the 5-chloro-6-amino-dehydroabietic acid (49 mg, 0.140 mmol) added 2 mL anhydrous THF, followed by tert-butyl nitrite (31.8 mg, 0.308 mmol) at rt. The mixture was heated at 55 °C for 2 h. The reaction mixture was concentrated and purified using preparative LC (B/A: 30:70 to 100:0) to give Wu101 (8.5 mg, 16%), Wu102 (7.5 mg, 14%) and Wu103 (1.5 mg, 3%) (Wu103 was obtained, which might be caused by impure started material). HSQC and HMBC were recorded for the identification. Further reduction of Wu102 with LiALH4 was carried out for structure identification. Hz, 3H), 1.17 (d, J = 6.9 Hz, 3H). 13 CNMR (CDCl3, 75 MHz) δ 183.2, 148.6, 143.6, 133.3, 131.7, 131.4, 124.9, 88.5, 47.6, 43.4, 40.1, 36.5, 35.1, 33.2, 28.0, 23.7, 23.5, 19.1, 18.3, 16. Hz, 3H), 1.21 (d, J = 6.9 Hz, 3H). 13 CNMR (CDCl3, 75 MHz) δ 180.5, 148.2, 143.4, 133.5, 132.6, 130.2, 129.3, 86.9, 47.5, 41.6, 40.3, 35.6, 34.5, 33.1, 27.2, 23.7, 23.5, 18.7, 18.5, 17. Wu103: 1 HNMR (CDCl3, 300 MHz) δ 7.02 (d, J = 1.8 Hz, 1H), 6.79 (d, J = 1.8 Hz, 1H), 6.46 (dd, J = 9.6, 3.0 Hz, 1H), 5.75 (dd, J = 9.6, 3.0 Hz, 1H), 3.38-3.28 (m, 1H), 3.03 (t, J = 3.0 Hz, 1H), 2.79 (septet, J = 6.9 Hz, 1H), 1.84-1.67 (m, 5H), 1.41 (s, 3H), 1.210 (s, 3H), 1.208 (d, J = 6.9 Hz, 6H). 13 CNMR (CDCl3, 75 MHz) δ 183.4, 147.9, 140.2, 136.2, 131.1, 130.1, 129.7, 129.0, 124.9, 47.1, 46.5, 42.0, 35.8, 35.3, 33.2, 23.7, 18.8, 18.2, 17.8 (1R,4aS,10aR)-5-chloro-8-hydroxy-7-isopropyl-1,4a-dimethyl-1,2,3,4,4a,9,10,10aoctahydrophenanthrene-1-carboxylic acid (Wu106) To Wu95 (39.8 mg, 0.114 mmol) in THF (5 mL) added 1 N HCl (342 uL, 0.342 mmol), followed by NaNO2 (15.7 mg, 0.227 mmol) at 0 °C and stirred at about 0 °C until the starting material of Wu95 disappeared. Then NaCNBH3 aqueous solution (71.6 mg in 1.14 mL water) was added to the mixture at 0 °C, the mixture was stirred at rt overnight. DCM (15 mL) was added and organic layer was collected and concentrated, purified using silica gel chromatography with EA/n-heptane/HCOOH (30:70:0.1) to give Wu100 (15.8 mg, 41%), which was reported before. The more polar component was purified further using preparative LC (B/A: 25:75 to 100:0) to give Wu106 (3.3 mg, 8%). Wu106: 1 HNMR (CDCl3, 300 MHz) δ 7.03 (s, 1H), 3.49 (br d, J = 13.5 Hz, 1H), 3.09 (m, 1H), 2.76-2.64 (m, 2H), 2.21-2.07 (m, 2H), 1.85-1.51 (m, 6H), 1.45 (s, 3H), 1.32 (m, 3H), 1.23 (d, J = 6.6 Hz, 3H), 1.21 (d, J = 6.6 Hz, 3H). 13 CNMR (CDCl3, 75 MHz) δ 183. 1, 149.7, 143.2, 132.2, 127.6, 124.8, 124.6, 46.7, 39.9, 36.4, 35.2, 27.0, 26.8, 22.6, 22.4, 21.3, 19.5, 18.7, 17.0 . HMBC was also recorded. Because the sample was dilute and chemical shift of COOH (δ 183.1) was not visible in 13 (1R,4aS)-5,8-dichloro-7-isopropyl-1,4a-dimethyl-1,2,3,4,4a,9,10,10aoctahydrophenanthrene-1-carboxylic acid (Wu112) Following the chlorination condition according to literature (19) , To the mixture of dehydroabietic acid (200 mg, 0.666 mMol), FeCl3 (1.8 mg, 0.011 mMol), DDQ (1.4 mg) and silica gel (110 mg) added 3 mL Cl2 in CCl4 at 0ºC and stirred at this temperature for about 2 h. The ratio between mono and di-chlorination is about 1:1. The temperature was allowed to warm up rt and stirred overnight. The excess amount of Cl2 was flushed away with air and concentrated, purified on silica gel with EtOAc/n-heptane/HCOOH (25:75:0.1 to 50:50:0.1) to give a crude product of dichlorination, which was purified further with preparative LC (B/A: 35:65 to 100:0) to give compound Wu112 (20.8 mg, 8%). 1 HNMR (CDCl3, 300 MHz) δ 7.11 (s, 1H), 3.50-3.30 (m, 2H), 2.95-2.80 (m, 2H), 2. 13 (d, J = 12.6 Hz, 1H), 1.80-1.55 (m, 7H), 1.46 (s, 3H), 1.31 (s, 3H), 1.22 (d, J = 6.6 Hz, 3H), 1.19 (d, J = 6.9 Hz, 3H) . 13 CNMR (CDCl3, 75 MHz) δ 184.5, 144.5, 144.3, 137.4, 131.7, 127.8, 48.3, 46.6, 40.1, 36.3, 35.1, 32.4, 30.3, 22.6, 22.5, 21.7, 19.5, 18.7, (1R,4aS,E)-9-((allyloxy)imino)-5,8-dichloro-7-isopropyl-1,4a-dimethyl-1,2,3,4,4a,9,10,10a-octahydrophenanthrene-1-carboxylic acid (Wu114)
Wu114 was synthesized according to the literature (19) . 1 H NMR (300 MHz, CDCl3) δ 7.15 (s, 1H), 6.15-6.00 (m, 1H), 5. 2H), 2H), 3.44 (m, 1H), 3.33 (br d, J = 7.8 Hz, 1H), 2.99 (dd, J = 18.6, 13.5 Hz, 1H), 2.47 (dd, J = 18.6, 5.7 Hz, 1H), 2.24 (dd, J = 13.8, 5 .7 Hz, 1H), 1.75-1.57 (m, 7H), 1.37 (s, 3H), 1.25 (d, J = 6.9 Hz, 3H), 1.24 (s, 3H), 1.16 (s, J = 6.9 Hz, 3H). 13 C NMR (75 MHz, CDCl3) δ 182.6, 153.2, 147.1, 146.6, 134.9, 132.7, 130.3, 130.2, 129.6, 117.5, 75.5, 46.8, 42.1, 41.7, 37.2, 36.8, 30.4, 25.0, 22.9, 22.3, 18.4, 18.2, 16.9 1R,4aS,10aR)-7,8-dichloro-1,4a-dimethyl-1,2,3,4,4a,9,10,10a-octahydrophenanthrene-1-carboxylic acid (Wu115) and (1R,4aS,10aR)-5,6,7,8-tetrachloro-1,4a-dimethyl-1,2,3,4,4a,9,10,10a-octahydrophenanthrene-1-carboxylic acid (Wu133) To the mixture of dehydroabietic acid (200 mg, 0.666 mMol), FeCl3 (49.7 mg, 0.306 mMol), DDQ (catalytic amount, about 2 mg) and silica gel (12 mg) added 10 mL Cl2 in CCl4 at 0 °C and stirred at this temperature for about 2.5 h. The temperature was allowed to warm up rt and stirred overnight. The excess amount of Cl2 was flushed away with air. The mixture was concentrated, purified on silica gel with EA/n-heptane/HCOOH (25:75:0.1 to 50:50:0.1) to give 153.0 mg trichloro dehydroabietic acid, and 50.5 mg mixture, which was purified further using preparative HPLC with a Gemini C18 column (100 x 21.20 mm, 5 micron) under neutral condition (10 mM NH4OAc) with gradient 40:60 to 100:0 (Organic phase : water phase) to give Wu115 (fractions 23-24, 4.1 mg, 2%), Wu50 (frations 26-28, 16.2 mg, 7%) and Wu133 (fraction32, 5.6 mg, 4%). Wu115: 1 H NMR (300 MHz, CDCl3) δ 7.25 (d, J = 8.7 Hz, 1H), 7.12 (d, J = 8.7 Hz, 1H), 2.99 (dd, J = 18.0, 6.6 Hz, 1H), 1H), 2.28 (d, J = 12.3 Hz, 1H) , 2.20-2.06 (m, 1H), 1.95-1.59 (m, 6H), 1.58-1.36 (m, 1H), 1.29 (s, 3H), 1.20 (s, 3H) . 13 C NMR (75MHz, CDCl3) δ 183.6, 149.9, 135.6, 132.4, 127.5, 123.6, 47.3, 43.7, 38.2, 37.4, 36.6, 29.4, 25.1, 21.4, 20.7, 18.6, 16.4 1.25-1.18 (m, 1H) . 13 C NMR (75MHz, CDCl3) δ 182.8, 147.0, 137.0, 133.2, 131.4, 130.7, 48.2, 46.8, 38.2, 41.3, 36.1, 35.0, 32.7, 21.4, 19.2, 18.7, 1R,4aS,10aR)-7-isopropyl-1,4a-dimethyl-9-oxo-6-vinyl-1,2,3,4,4a,9,10, 
10aoctahydrophenanthrene-1-carboxylic acid (Wu118)
The mixture of 6-iodo-9-oxo-dehydroabietic acid (73 mg, 0,166 mmol), vinylboronic pinacolester (76.6 mg, 0.498 mmol), tetrakis (9.6 mg, 0.0083 mmol), Na2CO3 (70.4 mg, 0.664 mmol) in DME/water (1.8/0.6 mL) was irradiated under MW for 30 min at 130 °C. To the mixture added 2 mL water and adjusted pH to about 5-6, extracted with EtOAc 3 mL x 3. Combined the organic layer, concentrated and purified using silica gel chromatography with EtOAc/n-heptane (25:75 to 50:50) to give Wu118 (49.6 mg, 88%). 1 CNMR (CDCl3, 75 MHz) δ 198.7, 183.5, 152.9, 144.2, 142.2, 134.8, 130.2, 124.4, 121.3, 118.2, 46.5, 43.6, 37.8, 37.3, 37.1, 36.6, 29.0, 23.8, 23.4, 23.2, 18.2, 16 (1R,4aS,10aR)-8-cyclopropyl-7-isopropyl-1,4a-dimethyl-1,2,3,4,4a,9,10,10a 9, 146.6, 146.5, 137.1, 136.4, 123.4, 123.2, 47.4, 44.6, 38.4, 37.5, 36.7, 29.1, 28.5, 25.4, 24.6, 24.4, 22.2, 18.8, 16.5, 11.6, 9.2, 8.8 . MS (ESI -): m/z calcd for C23H31O2 (M-H -) 339.23, found 339.43. ,4aS,10aR)-1,4a-dimethyl-6-(((trifluoromethyl)sulfonyl)oxy)-1,2,3,4,4a,9,10, 
(1S
10aoctahydrophenanthrene-1-carboxylic acid (Wu128)
To podocarpic acid (300 mg, 1.09 mmol) in 16 mL DCM added pyridine (286.9 uL, 3.61 mmol), followed by adding flesh trifluoromethanesulfonic acid anhydride (551.9 uL, 3.28 mmol) (This reagent is important to be used as soon as it's open, otherwise the yield could be very low.) at 0 °C and stirred at 0 °C for 3 h. Ice water (5 mL) was added to quench the reaction, extracted witn another 10 mL dichloromethane. The organic layer were combined, concentrated and purified with flash silica gel using EtOAc/n-Heptane (20:80 to 50:50) to give Wu128 (375.5 mg, 85%) as a white solid. 1 CNMR (CDCl3, 75 MHz) δ 183.6, 150.6, 148.1, 136.0, 130.9, 125.3, 121.1, 118.9 (q, JCF = 319.2Hz), 118.5, 118.4, 116.8, 52.2, 44.0, 39.2, 39.1, 37.3, 31.5, 28.8, 23.3, 20.6, 19.9. 19 (1S,4aS,10aR)-1,4a-dimethyl-1,2,3,4,4a,9,10,10a-octahydrophenanthrene-1-carboxylic  acid (Wu129) To the bottle containing Wu128 (28.9 mg, 0.0711 mmol), 10% Pd/C (9.8 mg, 34wt%), and NH4OAc (155 mg, 2.01 mmol) in MeOH (3 mL) added Mg (13 mg, 0.535 mmol) under N2, the reaction mixture was stirred at rt overnight for about 24 h. Then the reaction mixture was filtered through the silica gel and washed with EtOAc, concentrated and purified with preparative LC (B/A: 40:60 to 100:0) to give Wu129 (15.8 mg, 86%) as a white solid. 1 HNMR (CDCl3, 300 MHz) δ 7.26 (dd, J = 7.5, 1.8 Hz, 1H), 7.13 (ddd, J = 7.5, 6.9, 1.8 Hz, 1H), 7.08 (ddd, J = 7.5, 6.9, 1.5 Hz, 1H), 7.03 (dd, J = 6.9, 1.5 Hz, 1H), 2.97-2.73 (m, 2H), 2.33-1.94 (m, 5H), 1.68-1.60 (m, 1H), 1.58 (dd, J = 12.0, 2.1 Hz, 1H), 1.42 (dd, J = 13.2, 4.2 Hz, 1H), 1.35 (s, 3H), 1.14 (s, 3H), 1.10 (dt, J = 13.5, 4.2 Hz, 1H). 13 CNMR (CDCl3, 75 MHz) δ 184. 1, 148.1, 135.4, 129.2, 125.9, 125.7, 125.5, 53.0, 44.1, 39.4, 38.8, 37.5, 32.1, 28.9, 23.3, 21 .0, 20.0. (1S,4aS,10aR)-6-(((1S,4aS,10aR)-1,4a-dimethyl-1,2,3,4,4a,9,10,10aoctahydrophenanthrene-1-carbonyl)oxy)-1,4a-dimethyl-1,2,3,4,4a,9,10,10a- 
octahydrophenanthrene-1-carboxylic acid (Wu130)
When an old bottle of triflate anhydride was used, following a similar procedure for the synthesis of Wu129, Wu130 was got as a side product, yield was not calculated. 1 HNMR (CDCl3, 300 MHz) δ 7.30 (dd, J = 7.5, 1.2 Hz, 1H), 7.18-7.00 (m, 4H), 6.90 (d, J = 2.4 Hz, 1H), 6.79 (dd, J = 8.4, 2.4 Hz, 1H), 3.00-2.69 (m, 4H), 2.42-1.91 (m, 10H), 1.72-1.38 (m, 6H, not including CH3), 1.46 (s, 3H), 1.33 (s, 3H), 1.25 (s, 3H), 1.23-1.01 (m, 2H, not including CH3), 1.11 (s, 3H) . 13 CNMR (CDCl3, 75 MHz) δ 182.3, 176.2, 149.4, 149.1, 148.1, 135.5, 132.8, 130.0, 129.3, 126.0, 125.8, 125.6, 118.8, 118.2, 53.1, 52.6, 44.6, 44.0, 39.6, 39.3, 38.9, 37.9, 37.5, 32.3, 31.5, 31.1, 28.8, 28.7, 23.8, 23.3, 21.3, 20.9, 20.1, 19.9 . MS (ESI -): m/z calcd for C34H41O4 (M-H -) 513.30, found 513.61.
The title compound was synthesized using the literature method (H. Lebel and O. Leogane, Org. Lett., 2005, 7 (19) , 4107-4110), starting from dehydroabietic acid (100 mg, 0.333 mmol). The purification was problematic. The impure product was then used for next step without further purification.
Step 2: Deprotection with TFA (1R,4aS,10aR)-7-isopropyl-1,4a-dimethyl-1,2,3,4,4a,9,10,10a-octahydrophenanthren-1 
amine
To the impure product from last step added 2 mL DCM followed by 0.5 mL TFA, the resulted solution was stirred overnight. Concentrated and purified using preparative LC to give the title compound (30 mg, 33% yield over two steps). It's worthwhile to mention that although the product of amine, which was got after purification with preparative LC, was dissolved in DCM again, and washed with saturated aqueous NaHCO3 and 2N KOH aqueous solution several times, TFA was still contaminant according to its 19 F-NMR. The ratio of salt and free amine was probably about 0.5:0.5 based on proton NMR. 1 HNMR (CDCl3, 300 MHz) δ 7.18 (d, J = 8.1 Hz, 1H), 6.99 (dd, J = 8.1, 1.5 Hz, 1H), 6.90 (d, J = 1.5 Hz, 1H), 3.01-2.74 (m, 3H), 2.31-2.22 (m, 1H), 2.11-2.01 (m, 1H), 1.78-1.62 (m, 4H), 1.44-1.34 (m, 3H), 1.23 (d, J = 6.9 Hz, 6H), 1.175 (s, 1.5H) and 1.173 (s, 1.5 H), 1.091 (s, 1.5 H) and 1.089 (s, 1.5 H). LC-MS (ESI -): m/z 272.47. 1R,4aS,10aR)-7-isopropyl-1,4a-dimethyl-1,2,3,4,4a,9,10,10a-octahydrophenanthren-1 
((
yl)sulfamic acid (Wu164)
The mixture of amine (12 mg, 0.0442 mmol) and NaH (1.1 mg, 0.0265 mmol) in 1 mL DCM was stirred at rt for 15 min, then TEA (17.9 mg, 0.177 mmol) was added, followed by chlorosulfonic acid (10.3 mg, 0.0884 mmol) (the reaction didn't work if NaH was not added). The mixture was stirred at rt overnight. Full conversion was achieved according to LC, the mixture was concentrated and dissolved in methanol, purified with preparative LC (B/A: 20:80 to 100:0) to give 11 mg product as an ammonium salt. 1 HNMR (CDCl3, 300 MHz) δ 7.03 (d, J = 8.1 Hz, 1H), 6.90 (br d, J = 8.1 Hz, 1H), 6.81 (br s, 1H), 2.90-2.75 (m, 2H), 2.73 (m, 1H), 2.17-1.96 (m, 4H), 1.71-1.39 (m, 5H), 1.20 (s, 3H), 1.15 (d, J = 6.9 Hz, 3H), 1.14 (d, J = 6.9 Hz, 3H), 1.05 (s, 3H). 13 CNMR (CDCl3, 75 MHz) δ 147.0, 145.5, 134.9, 127.0, 124.4, 123.8, 58.8, 50.0, 39.8, 38.5, 37.8, 33.5, 30.5, 25.6, 24.2, 24.1, 20.0, 19.5, 18.9 . The product was dissolved in water and pH was adjusted to 1 with HCl aqueous solution, extracted with chloroform 4 mL x 4, concentrated to give Wu164 (10.6 mg, 68%). 1 HNMR (CDCl3, 300 MHz) δ 8.12 (br s, 2H), 7.14 (d, J = 8.4 Hz, 1H), 7.00 (dd, J = 8.4, 1.8 Hz, 1H), 6.91 (d, J = 1.8 Hz, 1H), 3.07-2.88 (m, 2H), 2.83 (m, 1H), 2.34-1.99 (m, 5H), 1.94-1.65 (m, 3H), 1.57 (s, 3H), 1.55-1.42 (m, 1H), 1.24 (s, 3H), 1.23 (d, J = 6.9 Hz, 6H). 13 CNMR (CDCl3, 75 MHz) δ 146.2, 145.4, 134.2, 127.1, 124.5, 124.3, 69.2, 47.8, 38.7, 37.2, 35.0, 33.7, 29.8, 25.5, 24.12, 24.10, 19.3, 19.2, 18.8 
